. Schematic test route of the TR-FTIR measurement 
It is obviously presented in Table S1 and S2 that characteristic peaks are also almost unchanged at the loading time scale of 0-200 ns, even though the external EF has been changed from 0 to 4 V. However, at least four characteristic peaks are found to be significantly changed once the loading time increases to microsecond order of magnitude (1-20 μs), showing a similar variation tendency in comparison with that of the SPE-10 (see Table 1 ). In addition, the variation sequence of -OH groups under the EF with the loading time scale of 1-20 μs for the SPE-8 and SPE-6 can be accordingly obtained as follows. Consequently, microcosmic dynamic transition behavior of Li-ions in the SPE-8 and SPE-6 under the external EF can be delicately detected by using similar method as well (similar with Figure 3 ). asynchronous spectra of SPE-8 and SPE-6, respectively. 8.5-9.5 9.5-9.8 9.8-10.5 10.5-11.7 11.7-11.9 11.9-12.5 12.5-13.0 13.0-14. 
